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The Federal registration for the use of 2,4,5-T around the 
home, near lakes, ponds, on ditchbanks and on food crops has 
been canceled. The use of 2,4,5-T for weed control in rice is 
under appeal. The inclusion of 3,4,5-T or any other herbicide 
in this publication does not suggest uses other than those 
covered by Federal registrations. 



This bulletin supersedes Farmers' Bulletin 2005, "Using 2,4-D Safely" 

Washington, D.C. Revised May 1974 

For sale by the Superintendent of Documents, U.S. Government Printing Office 
Washington, D.C. 20402 - Price 35 cents 



USING PHENOXY 
HERBICIDES EFFECTIVELY 

2,4-D, 2,4,5-T, MCPA, Silvex, 2,4-DJB // 

By l£ L. klin^aiy)6id W. C. Shaw, J 
Plant Genetics and Germplasm Institute, 
Agricultural Research Service 



Phenoxy herbicides — chiefly 
2,4-D, 2,4,5-T, 1 silvex, MCPA, and 
2,4-DB — are used widely. They 
are used for controlling weeds in 
many crops, on grazing lands, on 
lawns, and for killing unwanted 
brush and trees. These herbicides 
are registered for use and are 
especially useful because — 

• They are selective; they kill 
most broadleaf plants but do not 
kill grasses or grain crops, 

• They are potent; many spe- 
cies of weeds are controlled by 
less than 1 pound of active ingre- 
dient per acre. 

• They are easy to use, 

• They are not poisonous to 
man, domestic animals, or game 
when applied at the recommended 
rates. 

• They do not accumulate in 
the soil and they have no harmful 
effects on soil organisms. 

• They are not corrosive to 
spraying equipment. 

HOW PLANTS REACT 

When sprayed with phenoxy 
herbicides, leaves, green stems, 
twigs, flowers, and fruits usually 



1 See limitation on use of 2,4,5-T on 
inside cover. 



absorb the herbicides. Roots ab- 
sorb the herbicides sprayed on 
the soil. When they are applied to 
growing plants or to the soil, 
phenoxy herbicides rapidly be- 
come distributed in the leaves, 
stems, and roots and cause sus- 
ceptible plants to die. 

These herbicides are absorbed 
most readily by plants that are 
growing rapidly. Annual weeds 
are easiest to kill when they are 
young. Perennial weeds are easy 
to kill while they are seedlings; 
after they are established, most 
perennials are easiest to kill at 
the time flower buds appear. 

Some broadleaf weeds are killed 
by very small amounts of phenoxy 
herbicides. Some are almost un- 
affected by very large amounts. 

The charts on pages 11 to 24 
lists the susceptibility of many 
common weeds and woody plants 
to control by 2,4-D, 2,4,5-T, 1 
MCPA, silvex, and 2,4-DB. 

SALTS AND ESTERS 

Phenoxy herbicides are usually 
formulated as acids, salts, and 
esters. Salt and ester formulations 
usually are supplied as liquid con- 
centrates. The purchaser dilutes 
them before use. The salt con- 
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centrates form solutions when 
mixed with water. The ester con- 
centrates form solutions when 
mixed with oil; they form milky- 
white emulsions when mixed with 
water. 

Vapors from ester formulations 
can kill susceptible plants grow- 
ing near the area to which the 
formulations are applied. Heat 
causes ester formulations to re- 
lease vapors. Low-volatile esters 
vaporize at much slower rates 
than high-volatile esters. At tem- 
peratures below 90° F. there is 
significant hazard from vapors of 
high- volatile esters but only slight 
hazard from low-volatile ones. At 
high temperatures above 90° F. 
vapors from low-volatile esters 
are also a hazard to susceptible 
plants growing nearby. Neverthe- 
less, the low-volatile esters main- 



tain a relative margin of safety at 
higher temperatures. They are 
less likely to harm susceptible 
crops. 

Salt formulations are safest. 
Generally, they do not release 
enough vapors to cause damage. 
Most of them are less expensive 
than esters. 

High-volatile esters are usually 
less expensive than low-volatile 
esters and they can be used effec- 
tively and with moderate safety 
only if no susceptible crops are 
growing in the vicinity. 

Ester formulations of the 
phenoxy herbicides are generally 
more potent, pound for pound, 
than salts. They penetrate leaves 
and other plant surfaces more 
readily than salts. When a range 
of rates is recommended for her- 
bicide application, use the lower 



BN-13721-X 

Weeds in this field of small grain (treated part at right) were controlled with 2,4-D. 
The herbicide costs less than 50 cents per acre. 



rate for esters and the higher rate 
for salts. 

Esters are more effective than 
salts for killing weeds that are 
growing slowly because of drought 
or cold weather. Esters usually 
are best for treating weeds in 
areas of low humidity; esters are 
formulated in oils and remain in 
moist contact on foliage longer 
and penetrate better than salts, 
which are mixed with water. And, 
because they are oily, esters are 
less likely than salts to be washed 
off foliage if rain falls soon after 
their application. 

"ACID EQUIVALENT" 

Phenoxy herbicide concentrates 
are available in various strengths. 
The amount of active ingredient 
in the concentrate is indicated on 
the container label as the number 
of pounds of "acid equivalent" in 
each gallon of concentrate. 

Usually the strongest concen- 
trates are the most economical to 
use; they usually cost less per 
pound of acid equivalent than 
weaker concentrates. For exam- 
ple, 1 gallon of a 2,4-D concen- 
trate containing 4 pounds of acid 
equivalent per gallon usually will 
cost less than 4 gallons of concen- 
trate containing 1 pound of acid 
equivalent per gallon, and it con- 
tains the same amount of active 
ingredient. 

APPLICATION 
General Principles 

If phenoxy herbicides are ap- 
plied carefully they can save you 



money and labor. If they are ap- 
plied carelessly, they can kill your 
crops. 

Some crops and ornamental 
plants are extremely sensitive to 
phenoxy herbicides; they are se- 
verely injured or killed by small 
traces of the herbicides, such as 
spray drift or vapors. 

The most sensitive of the crops 
and ornamental plants include cot- 
ton, grapes, tomatoes, cucumbers, 
tobacco, mimosa, roses, and dog- 
wood. For more information 
about sensitivity of your crops to 
phenoxy herbicides, ask your coun- 
ty agricultural agent. 

When using phenoxy herbicides 
near sensitive plants, observe all 
precautions regarding vapors, 
spray drift, and cleanliness of 
equipment. 



Types of Phenoxy Herbicides 
Commonly Available 

SALTS, such as: 

Amine (triethanolamine, diethanol- 
amine, trimethylamine, diethylamine, 
dimethylamine and isopropanolamine. 

Sodium 

Potassium 

Ammonium 

ESTERS 

High-Volatile, such as: 

Ethyl 
Isopropyl 
Butyl 
Amyl 

Low-Volatile, such as: 

Butoxyethanol 
Butoxyethoxypropanol 
Ethoxyethoxypropanol 
Isooctyl 

Propylene glycol butyl ether 
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For safe and effective control 
of weeds — 

• Get professional advice be- 
fore applying herbicides; ask 
your county agricultural agent, 
your State extension weed special- 
ist, or other local agricultural au- 
thorities for weed-control recom- 
mendations. 

• Use herbicides wisely: Fol- 
low label precautions. Do not 
apply herbicides for any use for 
which they are not registered. 



• Avoid spraying on windy 
days. 

• Do not apply ester formula- 
tions when the temperature is 
above 90°. 

• Check output of your sprayer 
frequently to prevent over-appli- 
cation of herbicides. 

• Avoid sprayer skips or over- 
lapping swaths. 

• Clean spray equipment im- 
mediately after use. 

• Before using spray equip- 




bn-13680-X 

Cotton is extremely susceptible to phenoxy herbicides. This plant was killed when it 
was accidentally sprayed with 2,4-D 
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ment for applying insecticides or 
fungicides to crops, test it for in- 
jurious traces of herbicides. 

Methods 

Cropland 

You can apply herbicides on 
cropland as preemergence sprays 
(after the crop is planted but be- 
fore it or the weeds come up) or 
as postemergence sprays (after 
the crop and weeds come up) . 

Most modern spray equipment 
is designed for low-volume appli- 
cation — from about 5 to about 20 
gallons of spray per acre. With 
the proper attachments, low- 
volume equipment can be used for 
broadcast spraying, band treat- 
ments, or directed spraying. 

Apply a broadcast spray if the 
crop plants are not sensitive to 
the herbicide. 

For broadcast application, the 
spray rig is equipped with a 
multiple-nozzle boom or a single 
boomless nozzle. 

Apply a directed spray if the 
crop plants are somewhat sensi- 
tive to the herbicide. 

For directed application, the 
rig is equipped with a boom and 
drop nozzles, which are adjusted 
to spray the weeds but no more 
than the bases of the crop plants. 

Airplanes often are used for 
spraying crops, especially non- 
row crops, such as small grains, 
rice, and grazing lands. 

Noncropland 

Use a ground sprayer with 
boom to apply low-volume broad- 



cast spray for the control of 
weeds, brush, and trees on graz- 
ing land and on irrigation canal 
banks. 

Airplanes often are used for 
applying low-volume broadcast 
sprays to noncropland areas that 
are too large, too rough, or have 
too many obstructions for ground 
equipment. 

Apply high-volume directed 
spray to kill brush and trees 



Spray Drift 

Wind-carried droplets of phe- 
noxy herbicides may kill sus- 
ceptible crops near the area that 
is being treated. 

To reduce the danger of damag- 
ing crops with spray drift — 

• Use nozzles that apply a 
coarse spray. 

• Use low pressures — no more 
than 35 pounds per square inch 
for boom sprayers, 100 pounds 
for spray guns. 

• Avoid spraying on windy 
days; do not spray with ground 
equipment or from airplanes 
when the wind velocity is suffi- 
cient to cause drifts to sensitive 
crops. 

• Spray when wind is blowing 
away from susceptible crops and 
toward the area being sprayed. 

• Where special drift hazards 
exist, use one of the special drift- 
control agents or formulations in 
properly designed and adjusted 
equipment. Get professional ad- 
vice before using these. 
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Spray drift from a nearby application of phenoxy herbicide severely injured this 

Concord grape vine. 



along roads, utility lines, and 
fencerows, and aquatic weeds and 
brush along" irrigation and drain- 
age canals. 

Equipment for high-volume 
spraying usually has a large- 
capacity spray tank (over 100 
gallons per acre of spray may be 
used) and operates at relatively 
high pressure (about 60 to 100 
pounds per square inch). The rig 
usually is equipped with a spray 
hose and adjustable nozzle. The 
spray often is applied as a drench 
that thoroughly wets the leaves 
and stems of the plants that are 
to be killed. 

Apply sprays of ester formula- 
tions in diesel oil or kerosene to 
the bark at the base of small trees 
or to cuts in the bark at the base 
of large trees. 

Phenoxy ester formulations 
with oil as a carrier can be ab- 



sorbed by the bark at the base of 
trees with trunk diameters up to 
about 4 inches. The spray usually 
is applied with a small hand- 
operated sprayer and the lower 6 
to 12 inches of bark on the trunk 
is thoroughly wetted with the 
solution. 

The bark of many trees that are 
over 4 inches in diameter is too 
thick for the spray to penetrate. 
To kill these larger trees, it is 
necessary to ring the base of the 
tree with ax cuts and spray the 
ester or amine solution into the 
cuts. The ax cuts must go through 
the bark and into the sapwood. 

TESTING OUTPUT OF 
SPRAYER 

Before mixing or applying her- 
bicides on cropland, check the out- 
put of your spray equipment. If 
you apply too little herbicide, it is 



ineffective. If you apply too much, 
it may kill your crops. 

In the test, the tractor speed 
and the pump pressure should be 
the same as they will be when you 
apply herbicide. If your tractor is 
not equipped with a speedometer, 
it is a good idea to make the test 
on the same type of terrain that 
you plan to spray and to mark the 
throttle setting* that you use. 

To test the output — 

• Fill the spray tank with 
water. 



• Spray a strip exactly 220 
yards long. 

• At the end of 220 yards, stop 
spraying and measure, in quarts, 
the amount of water needed to re- 
fill the spray tank. 

To determine the spray output 
in gallons per acre, multiply the 
number of quarts by 16.5 and 
divide the answer by the width, 
in feet, of the spray strip. 

Example : Your spray rig treats 
a strip 20 feet wide. At operating 
speed and pressure, the rig uses 




bx-13681-X 

This equipment used to apply insecticide to this tobacco plant had been used pre- 
viously for applying phenoxy herbicide. The tobacco was injured by herbicide traces 

that remained in the sprayer. 
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6 quarts of water in 220 yards: 
6X16.5 = 99. 

99-20 = 4.95, or about 5 gallons of 
spray per acre. 

The output of the sprayer is for 
the area treated. If your sprayer 
is adjusted to apply spray in 
bands to row crops, calculate the 
total width of the spray pattern. 
To do this, multiply the number 
of nozzles by the width that each 
nozzle treats. 

If you are using 6 drop nozzles 
and each treats a 20-inch width, 
then the total width of the spray 
pattern is 10 feet, regardless of 
the nozzle spacing. 

Output of the spray equipment 
may change because of enlarged 
nozzle orifices or worn parts in 
the pump. Check the output pe- 




BN-11740-X 

The right half of this field was sprayed with 2,4-D before the corn or weeds emerged. 
The left half of the field was not treated. 



riodically to prevent application 
at the wrong rate. 

After you know the output of 
your sprayer, you can mix the 
spray accurately. To calculate the 
total amount of spray needed, 
multiply the area to be sprayed, 
in acres, by the output per acre. 
Add the recommended amount of 
acid equivalent — in the form of 
herbicide concentrate — to enough 
carrier (water or oil) to equal the 
total amount of spray needed. 

For example: The calculated 
output is 5 gallons per acre and 
you plan to spray 10 acres at a 
recommended rate of 1 pound of 
acid equivalent per acre. There- 
fore you will need a total of 50 
gallons of spray containing 10 
pounds of acid equivalent. 

The herbicide concentrate con- 
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PRECAUTIONS 

Phenoxy herbicides are safe when stored, handled, mixed, and 
used in accordance with label instructions and sound agricultural 
practices. Most herbicides are low in toxicity. However, some 
can cause injury to man, many domestic animals, and fish and 
wildlife if improperly used. 

Most herbicides are toxic to many crop plants and ornamen- 
tals. Many are volatile and their vapors and spray drift will 
cause damage to desirable plants. Avoid spraying when windy 
conditions exist. 

Keep herbicides away from children, livestock, and pets. Store 
herbicides in closed, well-labeled containers in a dry place where 
they cannot contaminate food, feed, or water. 

When handling herbicides wear clean, dry clothing. Launder 
clothing after each spraying operation before wearing again. 

Do not inhale herbicides and avoid contact with spray mist 
and drift. Avoid repeated or prolonged contact of herbicide with 
your skin. Avoid spilling it on any part of your body — especially 
your eyes, nose, and mouth. If you spill it on your body, wash 
it off with soap and water and remove contaminated clothing. 

To protect fish, wildlife, and livestock, do not clean spraying 
equipment or dump excess spray material near lakes, streams, or 
ponds. 

Empty herbicide containers may be hazardous. Dispose of 
them in accordance with label instructions and the recommenda- 
tions of your State Extension weed science specialist or other 
local agricultural authorities. Do not burn herbicide containers. 



tains 4 pounds of acid equivalent 
per gallon. Add 2% gallons of 
concentrate (10 pounds total acid 
equivalent) to 47% gallons of 
water. 

CLEANING SPRAY 
EQUIPMENT 

Clean your spray equipment 
immediately after using it for ap- 
plying herbicides. 

Some crops can be damaged or 



killed by traces of phenoxy herbi- 
cides that are left in the sprayer 
after cleaning. Before applying 
fungicides or insecticides to crops 
with equipment that has been used 
for herbicides, test the equipment 
for herbicide traces. 

Fill the tank with water and 
spray a few of the crop plants. 
Sensitive plants such as tomato, 
cotton, and tobacco are good test 
plants. Wait a day or two after 
spraying. If the crop plants show 
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no distorted growth after this pe- 
riod, the equipment can be used 
safely for spraying the crop. If 
the plants are distorted, then 
clean the spray equipment again. 
Retest the equipment for cleanli- 
ness before using it on crops. 

For greatest safety with sensi- 
tive crops, apply fungicides or 
insecticides with equipment that 
has not been used for applying 
herbicides. 

You can clean spray equipment 
quickly with a suspension of acti- 
vated charcoal in water. Use at 
least one-third of a tank of water. 
For each 10 gallons of water add 
1/4 pound of activated charcoal 
and 1/3 to 14 pound of laundry de- 
tergent. Agitate this mixture vig- 
orously to distribute the charcoal 
through the water. 

Wash the equipment for 2 min- 
utes by swirling the liquid around 
in the tank so that it reaches all 
parts of the tank. Pump some of 
the liquid through the hose and 
nozzles. Then drain the tank and 



rinse the equipment with clean 
water. 

SUSCEPTIBILITY CHART 

The chart that follows lists the 
effects of phenoxy herbicides 
when applied as foliage sprays 
on a number of common weeds. 
Rate of application for 2,4-D, 
2,4,5-T, 2 MCPA, or silvex is 1 
pound per acre; rate of applica- 
tion for 2,4-DB is 2 pounds per 
acre. 

The control ratings for the her- 
bicides are interpreted as follows : 
Excellent. — One application at 

rate kills the weed. 
Good. — Several applications at 

rate needed to kill the weed. 
Fair. — Repeated applications at 

rate or application at higher 

rates needed to kill the weed. 
Poor. — Weed kill is erratic, even 

at high rates of application. 
None. — No visible effect. 

2 See limitation on use of 2,4,5-T on 
inside cover. 
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COMMON AND CHEMICAL NAMES OF 
PHENOXY HERBICIDES 



Common name Chemical name 

2,4-D (2,4-dichlorophenoxy) acetic acid 

2,4, 5-T ( 2,4, 5-trichlorophenoxy) acetic acid 

Silvex 2- (2,4, 5-trichlorophyenoxy) propionic 

acid 

MCPA [(4-chloro-o-tolyl)oxy] acetic acid 

2,4-DB 4- (2,4-dichlorophenoxy) butyric acid 
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